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AS /9000 SERIES PRODUCT DESCRIPTION

PREFACE

This Product Description Introduces the
hardware, microcode, and the basic operating
and functional characterlistics of the
National Advanced Systems AS5/9000 serfes of
IBM compatible processor compiexes, 1t Is
assumed that the reader will have some
famiilarity with IBM System/370 processors,

This 1s the fourth editlon of this manual,
I+ has had a number of corrections made to
the descriptions of the AS5/9000 series,

The third
comp letely
introduction of
AS/9060, AS/9070

this manual
rewritten to reflect the
the AS/9040, AS/9050,
and AS/9080 processors to
the Advanced System 9000 Serles. An
appendix has been Included to describe the
various changes which have been made to the
speclfications of +the AS/9000 processors,
This wupgrading of specifications has made
some of the features which were originally
optional on the procassors standard,

edltlon of was

Other rafarence materfal
AS /9000 series processors

relative to the
is avallable.

March 23 1983

prmd

This 1Includes the
Advanced Systems:=

following from National

o Advanced System 9000 Serfes Functional
Characteristics.

o Advanced System 9000 Series Operators
Guide,
The

following additional reference material

from IBM [s also available:=
o I1BM  System/370 Principles of Operation,
(GAZ2=~7000)

Machine Assist and Shadow Table
(GA22=-7074)

o Virtual
Bypass Assist,

o {BM Systam/370 Assists for MVS,
(GA22=7079)

o 18M System/360 and System/370 /0
Interface Channel to Control Uni+t
Original Equipment Manufacturers'

Information, (GAZ22-6974)
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AS/9000 SERIES INTRODUCTION

PRODUCT OVERVIEW

The Advanced System 9000 comprises a family
of large scale |IBM compatible processors
designed to be the most powerful and
relfable general purpose computers avaiiabls
in the marketplace, Through modular
construction in con junction with the
extensive use of microcode in the CPU,
Service Processor and 1/0 Processors the
AS/9000 serfes of processors provide total

compatibility with +the comparable large

scale |IBM processors,

The AS/9000 family
the folliowing:=

of processors Includes

o The AS/9040 (Uni=Processor),
[} The AS/2050 (Uni=-processor),
o The AS/9060 (Uni=Processor),
o The AS/9070 (Dual

Processor Complex).

o The AS5/9080 (Dual Processor Complax),

The AS/9000 Serles processors support |BM's
MVYS and VM/370 opesrating systems without the
requirement for hardware or software
modlfications, The wuni-processor modetls
will also support the Y¥5/1 operating system,

HIGHLIGHTS

o Full functfonal IBM compatibility,

o MVS and VM assists are available,
o Completely air=cooled,
hardware desian and extensive

microcode permits NAS +o follow
the |18M

o Modular
usa of
any future enhancements Tfo

architecture,

o Deslaned +to have

reliability,

the highest possible

AS/2000 SERIES PERFORMANCE

As new raleases of operating systems
supportinag new architecture and/or functions
become available, the absolute rate at which

Instructions are executed within any
processor may well change, [t is possible,
and 1in fact highly llkely, that the rate of

instruction executfion will decrease even
though the overall throughput of the system
will increase, In most cases the relative

Instruction execution rate ratios batween
AS/9000 Serles processors should however
remain constant where similar workloads are
run in similar confiqurations,

Since measuring the performance of a system
based on +throughput is highly dependent on
the configuration, applications, and
operating characteristics, specific
work loads should be carefully evaluated
before projecting an estimate of throughput
based on the Instruction exacution rates of
the processors, The AS/9050 basic model| has
an Internal TInstruction processing speed
generally (n the range of 8 to 10 million
Instructions per second (MIPS), This gives
a performance relative to the NAS AS/7000
processor of between 2,4 and 2,6 times, The
fower and of +the range will be seen in
environmants such as dedicated use of
MYS/IM5 and the higher end in environments
such as commercial or scientlific batch work,

relative
sarfes of

shows the
AS /9000

Table 1 on
parformance of
processors,

page 2
the
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AS/9000 SERIES PRODUCT DESCRIPTION

fommmme e m e —————— fommmmmmmamatm————— + + o o +
1 CPU I AS/7000 | AS/9040 | AS/9050 | AS/9060 | AS/9070 | AS/9080 |
| Model 1 i 1 1 1 I ]
4= -+ ——m—mm—— B ] —— — + ——tm—— -+
I AS/7000 | 1 { 2,03-2,50 t 2,53=3,13 | 3,33-4,00 1 4,50-5,70 1 5,00=7,20

| AS/9040 | 0,41-0,47 1 1 I 1,12=1,38 1 1,47=-1.76 1| 1,99-2_.51 | 2,65-3,18 |
| AS/9050 | 0,33-0,38 | 0,72-0,88 | 1 1 1,18=1_41 1 1,70-1,90 | 2,12=-2,54 1|
| AS/9060 | 0,25=-0,29 | 0.55-0.69 | 0,69=0,85 | 1 I 1,23=-1,55 1 1,70=1,80 1
| AS/9070 t 0,18-0,21 1| 0,40-0.49 | 0.,50-0,61 | 0,65-0.78 i 1 | 1,18=1,41

| AS/9080 | 0.14=0,16 | 0,31=-0,38 | 0,38-0,47 | 0,51-0,61 1 0,68-0,86 1 1 1
b= -+ - + fomm ——t——— -t + -
Table 1 = Relative AS/9000 Serias Performance.
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AS /9000 ARCHITECTURE

TECHNOLOGY The high speed bipolar RAM is used in the
hiah speed buffer (cache memory} and can be
accessad in half of +the processors basic

The AS/9000 family wutilises a mixture of cycle +time, This RAM is also used for the
highiy reliabla Emitter Coupled Leqic (ECL) Procassor Control Storage which holds the
intergrated circuit types, This results in microcode used to drive the AS/9000 system,
a processor which glves the user the maxImum
possible avallability, The AS /9000 series of processors are
complately air-cooled and are supplied as
In addition special +types of intergrated standard with +their own ocower distribution
circuit such as +the 'Loglic in Memory' LS| motor generator units,

are wused 1In areas such as cache buffer
addressing and the Translate Lookaside
Buffer (TLB) where extremely high speed
processing of small amounts of data (s AS /9000 SERIES SYSTEM UNITS
requlred, These componaents complement the
very fast internal processing speeds of the

AS/9000 series of processors, Table 2 glves An AS/9000 processor complex will contaln:=
a summary of the major characteristics of

the hardware loglc wused 1In the AS/9000 o One or two Baslc Processor Units
Series of processors. (BPU's),

o A minimum of one input/output processor

YLSI Max, number of gates 1500 frame per BPU,
Gate delay (ns) 0,45
Number of pins 108 I o A minimum of one Service Processor (SVP)
Average Power (W} 5.3 | per BPU, each with +tfwe four colour
i displays with full function kevyboards,
LSt Max, number of gates 550 1
Gate delay (ns) 0,35 l o Between two and five Power Distribution
Number of pins 108 1 Units (PDU's), depending on the exact
Average Powaer (W) 3.3 i configuration,
1
M51/5S1 Number of gates 70=3 I o One main memory frame,
Gate dejlay (ns) 0,75
Number of pins 24 Table 3 on page 5 shows which main units
Average Power (W) 0,8-0,1 will comprise sach model of +the AS/9000
processor complex,
Logic in Capacity (kilobits) 65 & 3
memory LSI No, of gates 770 & 470 Figure ! on page 4 shows the logical layout
of the functional wunits of an AS/9000
High speed Capacity (kiliobits) 1 or 4 processor,. The exact combination of units in
bipolar RAM Chip Accass (ns) 7 any speciflic AS/9000 processor complex will
depend on the model and the optlonal
NMOS Size (kilobits) 64 or 16 teatures which are installed, In particular
memory chip Chip Access (ns) 100 the exact number of PDU's is very dependent
on the combination of features installed and
Pluggable Na, of layers 10 a detalled analysis will be needed to work
board Grid pitch (mm) 1,91 out whan an additional PDU will be reauired,
(packages)
Backboard No, of layers 14 & 18
(platters) Grid pitch (mm) 2,54
BASIC PROCESSOR UNIT (BPU)
** ns=nanoseconds W=watts mm=mi{!imeters
Table 2 - Hardware Components of the AS/9000, Although detail differesnces exist within the
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AS/9000 SERIES PRODUCT DESCRIPTION

Fm——— + ————+ -+ ———— e —
I AS/9000 I BPU's | [OP's | SVP's | PDU's | Maln I
| Series | i | | I Memory |
I I Model ! | §1 1 | | Frame |
= - + + + += e
I AS/9040 | | | 1 | I
| Basic 8 chans/8 Mbytes i 1 | 1 1 1 I 2 | 1 1
I'I Max 16 chans/24 Mbytes | 1 | 2 i 1 [ 2 | 1 [
I AS/9050 [} I I I | |
I Basic 16 chans/16 Mbytes | 1 | 2 | 1 I 2 | 1 i
I Max 24 chans/32 Mbytes I 1 | 3 1 1 1 3 | 1 1
I AS/9060 ! 1 I 1 l I
| Basic 16 chans/16 Mbvtes | 1 | 2 I 1 | 2 I 1 |
i Max 24 chans/32 Mbytes | 1 l 3 1 1 | 3 1 1 |
I AS/9070 | l 1 I 1 |
I | Basic 16 chans/16 Mbytes | 2 ! Fa i Z | S i 1 [
I Max 32 chans/32 Mbytes I 2 | 4 i 2 § 5 | 1 |
I AS5/9080 | I ] i I I
I 1 Baslic 16 chans/16 Mbytes | 2 1 2 | 2 1 5 1 1 1
I | Max 32 chans/64 Mbytes [ 2 I 4 f 2 I 5 1 1 |

e
t

.

i §1 An additional physical frame Is only required when more than two I10P's are installed on
| uniprocessor models,

Table 3 - Baslic AS5/9000 Processor Configurations,

- - -

BPU's wused for the different models In the under the control of data loaded into the 1U
AS/9000 Series the basic design and |ayout memory which helps to make the introduction
s essentially the same, of new instructions or functions +o the
Each BPU contains:= AS/9000 series very easy,

o An Instruction Unit (1U),
The ablility of +he IU to work In paralle!

o An Execution Unlt (EU). with other parts of the processor complex
’ saves the EU from many delays and is In part
o A High Speed Arithmetic Uni+ (HSA), responsible for the wvery high processing

speeds of the AS/9000 series of processors,

Followina 1s a more detafled description of

each [ndividual unit,
THE EXECUTION UNIT (EU}

THE INSTRUCTION UNIT (1U) This part of the BPU (s responsible for the
execution of +the arithmetic and logical
operations specified by +the Instructions

This wunit fetches program Instructions from which have been set up for it by the U,
memory into a 'pipeline' and prepares them The EU contains the following:~

for execution by the Execution Unit (EU),

Branches whose outcome cannot he accurately o A local high speed storage containing:=
predicted by the IU Branch Predictfon Loglc

result 1In +the creation of an ‘alternate - the 16 four-byte general purpose
pipaline!', Into +this new 'pipeline' are registers (GPR's),

placed instructions from the alternate

branch path which are fetched and decoded - the 4 aight=byte floating point
until such time as the outcome of the branch registers (FPR's),

Instruction s resolved, The IU also

prefetches Instruction operands and does - a number of fnternal work registers
some of the valldity checking of the operand used by the EU whilst exeacuting the
data, Much of +the IU processing is done instructions,

Pagqe 5
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o The 'control storage' which holds the
microprograms and data used to control
the processor hardware,

[} An Arithmetic/Logic Unit (ALU) each of
whose sub=-units can operate concurrentiy
under the control of the EU microcode,
The sub=units contained in the ALU are:-

- a parallel adder unit,
- a shifter unit,
- a serflal adder unit,

o A High Speed Arithmetic wunit (HSA),

which 1Is designed to carry out selected
arithmetic Instructions faster than the
normal ALU,
The HSA 15 controlled by it's own
microcode and executes one microword in
haif the baslic cycle time of the
procassor to which It Is attached., The
HSA unit Increases the speed of the
processor for the wexecution of all
floating=polint muitiply and divide
instructions and alse for most of the
fixed=point multiply Instructions.

When exgcuting an instruction from the
processors Instruction set, +the EU starts
off with information pre-processed for [t by
the U, The tu places information
(operands) inte some of +the EU's work
registers, then references the starting
micro=instruction 1In +the control storaage
which 1is contalined within +the EU, Since
many Instructions only require one microword
to execute them the starting
micro=instruction may alsoc be the only one
to be executed,

The basic unit of operatlon In the EU is the
gating of one or more registers through the
serial adder, parallel adder or the shifter
to another register, This gating. takes
place within one machine cycle and Iis
controlled by the execution of a single
micro=instruction, Simple instructions,
requiring only one such operation for
execution, are thus completed in one machine
cycle,

More comp lex instructions have to be
controlied by a series of micro=instructions
exacuted one after the ather, Each
micro=instruction contains within [tself
sufficliant information to specify the
address of the next micro=instructlion to be
executed, The [ast micro=instruction In any
such sequence contains an indication, the
End of Processing bit (EOP), that it (s the
fast micro=instruction needed for the
exscution of the Instruction,

Page 6

The EOP bit, when set to one, causes the
naxt starting micro=instruction address to
be loaded from +the active IU which causes
execution to begin on the next Instruction
in the (U pipeline,

INPUT QUTPUT PROCESSOR (10P)

The (0P {is responsible for the transfer of
data Dbetween the processor main storage and
varfous peripheral devices attachad to the
IOP's channels, The AS/9000 series |OP
supports up to efght channels by use of it's
own microproqram controlled processor, Each
channel within tha [I0OP 1Is also run under
microproqram coatrol. Separate Reloadable
Control Stores are provided within the 10P
for each channel as well as for the |0P's
controlilng functioas, Each 10P  runs
Independently and in parallie! with the
operations In other 10P"s and/or BPU's |n
the processor complex,

Addlitional loglic [Is provided in all the
Independent functioas in an AS /3000
processor complex to resolve any priority or
fnterlocking requiremeats which might arise
from +he parallie! processing. For exampis
when the I0P stores data isto main memory it
would be possible for the 9PU units to
already be using Tthe sams storage area via
the high speed cache msmory,

To ensure that the BPU cache is always
valid, storing of data by the I0P causes any
block of data in the cache which is at the
same address to be marked "cancalied', This
operation of ‘'block cancel' forces the BPU
to retetch any data changed by the |0F and
thus maintains the overall inteqrity of the
system,

The channels on the AS/9000 0P are fully
compatible with the aquivalent (=10
System/370 channels and will support all
peripheral devices which conform to the [8M
specifications, (See I18M manual GA22-6974
for speclfications of the interface.)

Each [I0OP provides 8 /0 channals for the
attachment of peripherals to the processor
comp lex, Each channe! Is provided with 256
Unit Control ¥Words (UCW's), UCW attributes,
channal type and channe! number assiqgnmants
ara all set up by entering the relavant
information 1into the (0P from the SVP and
require no engineering activity *to alter
them,

Each channe!l can be set up to be any one of
the following types:=
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- Byte Multiplex, (A maxImum of two within
any one |OF)

- Low speed Block Multiplex. (Standard and
Offset interiock)

- High spead Block
Streaming Mode)

Multiplex, (Data

SERVICE PROCESSOR (SvVP)

Tha SYP s used to provide the operational
control and maintenance facilitlies for the
entire processor complex, The SYP s
designed to be attached to the wvarlous
componants of the processor complex via 1t's
own spacially designed interfaces. When the
SYP is used in conjunction with the console

display the combination Is normally referred

to as the Console Service Processor (CSVP),
Each 3VP is divided 1into two independent
operator stations each of which contain the
following components:~-

o An Independent mlcro=progqram controlled
processor that supports some 25
different functiona! frames,

=] A full function 'OWERTY' (§1) keyboard
that also includes:-

- 12 program function keys.

- PAl key,

- insert, delate, copy, erase EOQOF (End
0f File), eanter, clear and cancel
keys,

- up, down, I|left and right keys to
control cursor movament,

- start, stop and external Interrupt
keys to control the procassor,

- salect frame key to control tThe
functional frame to be used,

- a request key for wuse when *The
console is running in
'orinter/keyboard' mode,

o One 20 inch four colour CRT display.
o A standard I8M System/370Q0 (nterface,

complete with two channel switch, which
is usaed to connact the oparator station

§1 OQWERTY s used as an abbreviation for a standard Enalish

with the |/0 channels of the AS5/9000
processor complex.

o A read/write diskette drive ('f#ioppy
disk') used to contaln:=

- oparational mlerocode for the
various parts of the processor
complex.

- various diagnostlec orograms used to
+est the processor complax,

- logout files which are used +to
racord the the system environment at
the time at which a fallure has bsen
detected,

- programs which are used to analyse
any fallures which may have been
recorded as |ogout f1les,

Both of the display stations In the SVYP can
be used concurrently as consofes under the
control ot the operating system. Whan
reqguired however either of the display
stations may be used to provide the service
support functions,

The AS/9000 provides operational redundancy
within the SVP by duplicating all of the
components In the operator stations except
the power supplies, In addition elther

operator station has the ability to carry
out all the functions of the other operator
station,

CONSOLE FUNCT {ONS

The CSVP is used to perform the following
major functions for +the AS/9000 processor
comp lex: =

o Infttate 'Power On'" and 'Power Off!
sequences,

] Inttiatise all the components of an
AS /9000 complex, and verify that the
systam components have initiallsed
correctiy,

o] To save certain data about a specific
configuration (e.g. Unit Control Word
Information,) and ensure that +the
complex is always initialised with the
appropriate information,

It refers to the starting sequence of alpha keys on the second row of the kevhoard,

Page 7

lanquage typewriter kevboard,




AS/9000 SERIES PRODUCT DESCRIFPTION

o Contrel the operations of the processor

complax (start, stop, etc,) and whilst
functioning as a console communicate
with the system control program being
used,

o Control the dlagnostic and maintenance
facilities used to resclve any system
malfunctions which might occur,

A contro! panel on the AS/9000 SVYP provides
basic power on/oft, SVP Initial Micro
Proaram Load (tMPL}, t /0 interface
enable/disable, Time of Day (TOD) clock set
anable and audible alarm controls, A panel
of lamps Is provided on the SVP to Indicate
+he baslc operating status of the processor
complex,

MAIN MEMORY

utilises 64K NMOS chips to

storage for the AS/9000
Depending on Model and
features Installed up to 64 Megabytes of
storage can be provided, Main storage uses
Error Correction Circuits (ECC) to provide
automatic recovery from 'single=bit' storage
arrors and detection of multi=bit errors,
Use ts made of 8-way interleave on UP models
and 16=way on DPC models to Increase
agqreqate memory data=transfer ratas.
Figure 2 on page 9 shows how maln storage is
confiqured,

Main Memoary
provide main
processor complex,

Each memory s structured from logical 2
Mbyte modules up to the maximum of 32
Mbytes, Each module can be thought of as
being stacked up vwvertically 1In 2 Mbyte
increments, The starting address assigned
to each module [s set up from the SVP, A}l
modules are divided up Into 8 paralle! 256K
byte banks each of which have a data width
of 8  bytes, The SCU accesses memory by
interleaving memory requests [n B8 byte
multiples,

Data 1s transferred from main memory To the
high speed buffer 1In units of 64 bytes,
This 1s achieved by requesting that two
immediataly consecutive 32 byte blocks of
data are to be transferred from main memory,

Page 8

When the sysfem configuration includes two
BPU's +the memory layout described above is
duplicated in paralilel, This results in the
memory becoming 16 way interleaved instead
of the single processor 8 way and the
maximum memory size beling increased to 64
M/bytes.

FEATURES

All AS/9000 processor complexes inciude as
standard a number of features which are
opticnal on 1BM System/370 systems, Table 4
on page 10 gives a |Ist of these features,

Most of +the features require that some
spaclfic level of IBM SCP be used to control
t+the system to pearmit thelir use., [+ is more

comman therefore +to apply some 'generic'
names to cover more than one specific
feature. This convention has besn followed

when describing the features which are
standard or optional for the AS/9000 series
of processors, In addition in some cases,
for example Dual Address Space, changes are
raquired to the hardware definitions,
microcode and the SCP for the feature to

become usable,

The following 1tist (identifies the generic
feature names used to describe | BM
compatible features available for the
AS/9000 series of processors:-

o System/370 Extended Facility (5/370 EF),
-] Virtual Machine Assist (VMA),

o MVS /SP Assists.

o Extended Architecture,

o PLPA Segment Protection,

o Praferred Machine Assist,

Table 5 on page 1 qfves a full list of
standard and optional features of the
AS/9000 processor complaxes,

Optional features can all be fleld installed

when requlred to expand the capabllities of
a system,
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- - + + +- +
I Faclilities 1904019050190601907019080!
+ m—————— + B + + tmm——
| Commercial instruction set I st st s1 sS1 51
+ - B S s Tt T TR B
| Block=multiplexer channels I st s1 s1 s1 51
| Branch and save I M1 M1 M1 M1 M
| Byte=multiplexer channals I 1 s1 s1 81 s
| Channel indirect data addressing I s1 81 51 81 8!
| Channel=set switching ' =4 -1 =1 51 8§51
0 o = + = - + = +
I Clear 1/0 I 5t 51 851 s8¢t 5|
| Command retry 1 st s1 s1 s1 51
| Conditlonal swapping I st s1 s1 s 1 5
| CPU timer and clock comparator I st s1 1 51 8§
I Direct cantrol o oft 0t 01 01
+- - o o o o e
| Dual address space I M1 M1 M1 M1 M
| Extended I S1 s1 S1 8§81 5§51
I Extended=-precision floating point I s1 st st1-51 8§11
| Extended real addressing M1 M M M M
| External signals P o1 01 01 Ot 01
e - B s ST T
| Fast release I st s1 st st 8|
| Floating point I s1 st st S1 §i
| Halt device I st s1 st 51 51
I 1/0 extended logout X1 X1 X1 X1 X
| Limited channel logout I X1 X1 X1 X1 X|I
+- - - + + + .
1 Move inverse I s1 st s Ss1I 8§
| Multiprocessing I =1 =1 =1 5% §I
| PSW=key handling I M1 M1 M1 M M
| Recovery extensions I &1 ¢ 51 §1 8§81
| Segment protection I PI1L P Pt PI P
+= -— S S— e T I &
| Selector channels P =1 =] =1 =1 =1
| Service signal I -4 =1 =1 =1 =1
| Start=|/0=fast queusing I M1 M1 M1 M1 M
| Storage—-key=instruction extenslions I M1 M1 M1 M1 M
| Storage=key 4K=byts blocks I M § M1 M1 Mi M
+ e T + + +
1 Suspend and resume bM M M MM
| Test block I M1 M M MI M
| Translation E 14 510 5F &1 &1
| 31-bit+ |DAW's P M M1 M1 M1 M
+= + D s At Lt

= Not apolicable to this AS5/9000 series model. .
0 Optional featurs on the AS5/9000 series of processors.

M Known as the 'MV5/SP A  t+' feature for the A5/9000 series processors,
P Known as 'PLPA protection' feature for the AS5/9000 serfes processors,
S Standard feature installed on all A5/9000 processors.

X Feature is standard but data stored is machine dependent,

(Refer to the IBM Principles of Operation for full explanation of these facilities.)

Table 4 = Standard IBM System/370 Features of the AS/9000,
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+-- ——— + — ——t—— + += +
Features | AS/9040 | AS/9050 t AS/9060 | AS/9070 | AS /9080 |
—mmmm———— - + - T - e L
CHANNELS | 1 I I | I}
Standard | 8 I 16 1 16 I 16 I 16 1
Increment | 8 | 8 I 8 I 8 | 8 i
Max [ mum 1 16 1 24 §1 1 24 %t | 32 I 32 |
MATN MEMORY | | I I | |
Standard i 8 I 16 116 I 16 1 16 i
Increment i 8 | 8 ! 8 I 16 | 16 i
Maximum §2 | 24 I 32 1 32 I 32 | 54
Interleaving i 8 | B I 8 116 | 16 1
CTCA | | I 1 1 [}
Standard | 0 | 0 | 0 i 0 I 0 |
Max, no, of Optional CTCA's | 5 §3 | 5 §31 5 §3 1 10 §4 | 10 §4 4
Extanded Channel Adapter | S+d I S+d I S+d I Std | S+d i
Extended Channel Groups I Std | Std I S+d | Std | S+td i
Extended Addressing §5 | S+d | S+d 1 S5+d I S+4d | S+d I
Direct Control | Opt | Opt I Opt I Opt 1 Opt |
First Printer per SVP §6 [ Opt I Opt I Opt | Opt I Opt
Second Printer per SVYP | Opt | Opt 1 Opt I Opt I Opt 1
Data Streaming Capability I Std I Std I Std I S5td I Std |
System/370 Extended Facllity I S+d I Std I std | S+d I Std |
Virtual Machine Assist | Std I Std I S+d f Std I Std |
MYS/SP Assists I Std I S5+d I Std I Std I S+d I
PLPA Segment Protection §7 1 Opt I Opt 1 Opt | Opt I Opt |
Extended Architecture §7 | Opt | Opt 1 Opt | Opt | Opt 1
Preferred Machine Asslist §7 | Opt I Opt 1 Opt | Opt I Opt !
High Speed Arithmetic I Std | S5+d 1 S+d I Std 1 S+d |
First SYP I S+td I S+d I S+d I S+d I S+d i
Second SVP I Qpt I QOpt 1 Opt I Opt I Opt |
o —— - + + to—— + Fomm————————

§1

§2

§3

54

§5

§6

§7

Extended Architecture is a pre=requlsite 1f more than 16 channels are to be ussd,

Additional storage 1is provided in increments of 8 M/bytes for the AS/9040, AS/9050 and
AS /9060 models, Additional storage Is provided in increments of 16 M/bytes for the AS/9070
and A5/9080 models, Use of more than 16 M/bytes of storage requires that the MVS/SP Assist
feature or the Extended Architecture feature be iInstalled,

The first optional CTCA is Installed within the exfsting AS/9000 hardware, Additional
optional CTCA,s require an additional frame to be installed, The new frame takes up to
four more CTCA,s In Increments of two,

The first two optional CTCA's are placed In the existing A5/9000, Additional CTCA's
raquire an additional frame for esach 4 additional CTCA's, After the first 2 CTCA's are
installed (ncrements to the maximum are in increments of 2,

Extended Addressing will be shipped as part of 'MVS/SP assists!,

One printer per standard SVP is provided on AS/9000 processors shipped via National
Advanced Systems (Europe),

The final date when these features will| be Installed depends on when [BM makes [+s 'First
Customer Ship', Contact your National Advanced Systems representative for the current
status,

Table 5 - AS/9000 Standard and Optional Features,
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SYSTEM/370 EXTENDED FACILITY (5/370 EF)

This feature enhances the capabilities and
performance of the AS /9000 series of
processors when running the MVS/System
Extensions (MVS/SE) or the MVS/System
Product (MVS/SP) program products,

The feature inciudes the following:~-

o 4 lock=handiing instructions

o 6 tracing (nstructions

o SVC ASSIST

o FIX PAGE

o Low Address Protection

] INVALIDATE PAGE TABLE ENTRY instruction
o TEST PROTECTION instruction

o The 'common segment! faclliity

=] Modifled READ DIRECT
{nstructions

and WRITE DIRECT

Further details can be found in the manuals
indicated in the PREFACE.

VIRTUAL MACHINE ASSIST (VMA)

This feature enhances the capabllities and
performance of the AS/9000 series of
processors when running the VYM/370 control
programs,

The feature includes the following:=

o The basic 'Virtual Machine Assist'

feature
o Shadow Table Bypass Assist

Further details can be found in the manuals
indiecated 1n the PREFACE.

MVS/SP ASSISTS

This feature enhances the capabllities and
performance of the h5/9000 serlies of
processors when running the MVS/SP Versfon 1

Page 12

Release 3 program product.

The feature Includes the following:=

] Dual Address Space Feature which 1s used
by Cross Memory Services (XMS) function
of the control! program.

o Suspend /Resume Facllity which s used to
improve the performance of the paging
1/0 subsystem of the control program,

o Page Fault Assist which reduces the
overhead of the real storage management
subsystem of the control proaram,

o 1/0 Queueing Facility which offloads
some of the processor overhead
associated with queueing into the 0P,

o Extended Addressing which provides

support for real memory sizes greafer

than 16 Megabytes, (Virtual| memory Is
s+ill limited to 16 megabytes,)

Further details can be found in the manuals
Indicated (n the PREFACE,.

EXTENDED ARCHITECURE

This feature will paermit the AS/9000 series

of processors to support the MVS/SF Version

2 control program and Its ralated program

products (collectively referred to as

MVS/XA) and +the VYM/XA Migration Aid. The

following 1s a |ist of the highlights of

this feature:=

o Support for 31 bit real and virtual
addresses,

] Support for more than 16 1/0 channels
per BPU,

o Provision of a ‘dynamic channel

subsystem' ('outboard channsls'),

{concurrent use of
both 24 bit and 31

o Bimoda! operation
programs which use
bit addressing).

Full detalls will be provided after the

release of specifications by IBM,
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PLPA SEGMENT PROTECTION

This feature
data contained

provides a means to protect
in the MVYS/SP Pageable Link

Pack Area (PLPA) against accldental
alteration, Full detalls will be provided
atter +the release of specifications by IBM,

The Extended Architecture
prerequisite for this feature,

feature Is a

MICROCODE USAGE

The maln BPU contalns 16K words of
Reloadable Contro! Storage (RCS), each word
of which 1s 160 bits in length and controls
various concurrent machine functions, The
iOP's, HSA, SYP's and Instruction Unit (IU)
also contaln thelr own mlcrocode,

Standard microcode features on the AS/9000
ars:- g

o System/370 Extended Facility (5/370 EF),
o Virtual Machine Assist (VMA),

o 3033 Extension Feature,

features on the A5/9000

Optional microcode

are: -
o Extended Architecture,

o Praferred Machine Assist,

SOFTWARE SUPFORT

The Advanced System 9000 processor complexes
will support all of [BM's MVS, ¥5/1 and
VM/370 virtual operating systems wlithout
software modifications,
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AS/9000 SERIES PRODUCT DESCRIPTION

RELIABILITY AVAILABILITY SERVICEABILITY

RAS HIGHL IGHTS

A primary requlirement in the design of the
AS/9000 serles was to make avallable to the
customer a processor which would have
extremely good 'Rellabllity, Availability
and Serviceability' (RAS) characteristics,

The main factors which contribute to the
excellent RAS character of the AS/9000
serfes are |listed below, This |1Ist s

followed by a more detalled description of

each of them,

o Quality control of the highest possible
standard 1is wused at all stages during
the manufacture and +testing of an
AS/9000 saries processor complex,

o Design of +the oprocessor complex such
that all Internal malfunctions can be
detected,

o The prevision of as much data as

possible, shou!d a malfunction be
detected, to assist +the englneer In
resolving problems as quickly as
possible,

o Providing the abiiity for the processor
and channels +to 'retry' operations,
whera this can be done without loss of
integrity to the failed cperation,

o Emulation of IBM SYSTEM/370 is such +that
when a failure is presented to the I8M
oparating system the system reacts as I[f
it Is driving an IBM processor,

facilities which

o Providing diaanostic

are desfaned +to ensure that should a
falilure occur that a repalr can be
affectad in the shortest possibla time,

QUALITY CONTROL

The highest possible standards of quality
control arae used [n all stages of the
design, production and testing of AS/S000
serlaes processors, Because the ability to
apply hlgh standards of quality control is
part of +the initial design, the resuiting
pracessor can achieve lavels of Rellabillty,
Availabllity and Serviceablility which are
unsurpassed by other processors in the same
performance class,

e — - — - o e e e o o - — -

All the components used in the construction
of the processor are repeatedly tested
throughout the manufacturing process and

only +those that meet the
requiremants are used, This rlgorous
testing, from individuali component to
complete system, s desligned to eliminate
any component {fable +to failure from the
del iverad system, AS /9000 processor
complexes are not expected to have any major
fallures immediately after fnstallation,

most stringent

Any falled components are returned to the
factory and the cause of the failure 1s
analysed further, This analysis will, where
it 1s applicable, result In changes to the
product, This feeding back of Information
about the product Is part of the design aim
of wusing quallty control procedures at all
levels +to ensure that +the product (s the
best possible available,

FAILURE DETECTION

detected during
Important that
This s can be

Shoulid a malfunction be
system operation, it (s most
the fallure be detected,
seen from two pofints of view:-

a] to avoid any fincorrect processing,

o in order that a fault may be located.

All AS/9000 oprocessor complexas have beean
designed with these objectives In mind,

The methods wused in the AS/9000 serias
includes:=

o] parity checking, (Used in most parts of
the processor logic,)
o compare checking, (Used in the Sarvice

Processor and the EU Paralfel Adder,)

a Hamming code check, (Used in main
storage,)
o resfdue checkina, (Used in the HSA
hardware,)
o] environmental checking,
2 Initialisation checks,
Page 15
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Some of these are discussed In more detalil | correctly and that normal programs may be
below, | exescuted,

HAMM NG CODES ERROR |INFORMATION

Main storage uses a '"Hamming' (§1) code *to I+ the processor detacts a fallura then
check +the wvallidity of the contents of main prior to any other activity, such as
storaqe, The Hamming code (s created, and instruction retry, etftc,, the information
then added to the data when It 1s placed in about the failed status of the procassor Is
main memory, Whan data is fetched from main fogged out to the SVP diskette, To ensure
memory the appended Hamming code s also that the engineer has the best possible
fatchad, This Hammina code 1Is used To chance of analysing the fallure corractly
recover all storage single bit errors all information about +the status of the
without impacting the end user. AS/9000 is saved for later processina,

The same Hamming code is also used to detect

any double blt errors, The AS/9000 has a facility called the 'Staage
Tracer' which is an extremely powerful too!
for use in trouble-shooting problems in the
contro! structure of +the processor, The

RESIDUE CHECKING Stage Tracer constantly records certain key
signals of the processor hardwars in a 'wrap
around' table which: automatically halts when

The hligh soeed arithmetic facility use a a malfunction is detected, The Stage Tracer
'residue check! method +to valldate Its data can then ba analysed to find out the
processing, 'Res idue chaecking' is a events which preceded the detection of the
mathematical method of verifying the correct malfunction,

results of an arlthmetic operation, Ay

usina special hardware +to carry out the

resfdus check considerable orocessing time

Is saved since continual parity type PROCESSOR RETRY FACILITIES
checking Is not required at each step of the

arithmetic operation being carried out.

I The AS/9000 supports processor 'instruction

I Retry! and channel "Command Ratry!
I facllities. These are described in more
ENVIRONMENTAL CHECKING detail below,

The system is provided with means to detect

that +the environment in which the processor PROCESSOR INSTRUCTION RETRY

is running does not exceed specifiaed limits,

If such a condition Is detected the system

will 'turn J1tselt oft! rather than permit | In +he BPU most processor operations can be

damage to ocecur, | retrfed if a malftunction is detected during
{ their execution,

INITIALISATION CHECKS Part of the 3FU maintains valid
) 'checkpoints' of the data wused for fthe

axacution of an instruction., I fthe

During varlous reset operatlions, such as integrity of the instruction being exscuted
'power On', 'System Reset', etc,, special can be maintained then a retry of thet
tests of the system functions are carried instruction, or of a step within that
out, These tests verify that +the major instruction, will be carried out, Up to
parts of the system are able to function seven retries will be carried out before any

maltunction Is considerad to be parmanent,

1 §1 'Hammina' codes are named after the originator of some specific algorithms commonly used to
| vailldate data fields in modern computers,
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Instruction retry can allow the system to
handlie many intermittent errors which might
otherwise have resulted in the complete loss
of the processor complex to the user., The
Information about +the fallure is of course
recorded on the SVP diskette, even though
the system continues processing, to ensure
that the anqglneer can analyse the
intermittent failure,

CHANNEL COMMAND RETRY

Many current peripheral devices are able to
request that +the channel is to reissue 1/0
commands which may have failed. This
factlity supports such peripherals, 1/0
commands retrled by this facllity cause no
interrupt to be presented to the processor
and thus eliminate some of the overhead
assoclated with failures 1In peripheral
devices,

FULL IBM SYSTEM/370 EMULATION

The AS/9000
controllad by

processors are designed to be

{BM System Contro! Programs
(5CP's), The 5CP's themseives contaln large
amounts of software usad to recover from
errors which might otherwise have caused the
complete processor complex to 'shut=down',
Some of thess ‘'software RAS' facilities
raquire that the processor on which they are
Yo be wused Is able *to support 'machine
dependant' instructions,

The AS/9000 (s designed to support this SCP

racovery software by providing emulation of
cartain spacific 'DIAGNOSE! instruction
formats, This means that wunmodified I|BM
SCP's are able, for example, to delete part

of the TLB or high speed buffer prior to

retrying an (Instruction which caused a
"hard! faifure in those parts of the
hardware,

of the AS5/9000 to emulats some
of the |[BM machine dependent I[nstructions
ailows +the 9000 series processor to take
advantage of the RAS faclilities which are
part of the |3M control programs,

The abiflity

DIAGNOSTIC FACILITIES

Should a malfunction occur then a number of
different facilitlies are provided to ensure
that a repair can be effected IiIn the
shortest possible tima. The mathods
provided for the AS /9000 saries are
described in more detall below,

LOGOUT ANALYSIS (LOA)

A number of programs are provided within the
Service Processor (SVP) which can be used to
analyse the logout data which s
automatically written to the SVP disk after
the AS/9000 has datected a processor
malfunction, The LOA programs are capable
of plnpointing the Individual package, or
group of packages, which caused the fallure
recorded on the SVP disk storage, The LOA
programs can also be run from the processor,
but are normally run only from the SVYP in
parallel with normal user work,

The running of LOA programs in the SVP does
not 1in any way effect the normal operations
of the AS/9000 serles, excepgt that the SVP
console display (Itself may be needed to
control the LOA programs,

MICROD | AGNOSTICS (MD)

Microdiagnostics are a set of programs which
run the processor complex in a stand-alone
mode, These programs are written in
microcade and are intended to locate faults
in processor areas which are not covered by
the Fault Locating Tests, The proqgrams
reside on a number of diskettes which are
olaced in the SYP and replace the diskette
which normal ly holds the AS5/9000 IBM
System/370 microcode. The microdiagnostics

are loaded into the AS/9000 control storage
from the SVYP maintenance frames,

The results of any fault diagnosis are
displayed as an error code on the CRT scresen
of the SYP being used to run the tests,

FAULT LOCATING TEST (FLT)

atone Fault
written In

A  number of stand
Proarams (FLP's),

Locating
internal

Page 17




A5/9000 SERIES PRODUCT DESCRIFPTION

machine code, are provided, These programs
are Intanded +to locate any faults in the
major parts of +the BPU such as the U and
EU. The FLP's are held on both diskattes
for operation from the SYP and on magnetic
tape for loading from a peripheral device,
An FLP {s exacuted In a simllar way to the

microdliagnostics except

be run from tape,

that they can also

The +testing of a processor using an FLP (s
called a Fault Locating Test (FLT),

TEST AND MAINTENANCE PROGRAMS

of
of

A  number
control
for the
proarams

programs, which run under the
thelir own moniter, are provided

AS/9000 of processors, These
are used to carry out tests of the
various functions of the processor hardware
to ensure that they are working correctly,
Tha programs also provide to tha maintenance
engineer the information needed to carry out
a repalr to a falling processor,

SVP MA INTENANCE FUNCTIONS

A number of speclal faclilities are provided
within The system which the englneer may use

to asslist him 1In resoliving any problems
which might occur In the processor complex,
These facilitles are wused by means of
special maintenance operator frames provided
on the SVP Console Display, Full detalls of
these tramas is to be found [n the

Page 18

engineering maintenance documentation,
will not normally be used by the user,

They

REMOTE SUPPORT

The SVP of the AS5/9000 series has the
capabl!fty of supporting a remote console
via a normal telephone line, The SYP has
all the necessary loglc and control frames
to monitor the use of the remote Iink, Once
the teleprocessing link has been established
then +the remote console can carry out all
the operator and control functions avaflable

from the normal SVP,
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SPECIF1CATIONS

AIR CONDITIONING

ENVY IRONMENTAL SPECIFICATIONS

The air surrounding the product hardware
must meet +the specifications (in table 6
balow,

B T e DL L L L Lt ——— +
i | i 1 Wet I
I | | Relative | Bulb |
i Condition | Temp, | Humlidity | Temp. |
! I (*C) 1 (%) i ¢®cy |
+ + + -t e —
| Operating I 16=32 1| 20-80 | 26 |
| Non-operating | 4-43 | 8-90 1 27 |
| Racommended [ 21=24 | 55 1 - 1
I Shipping I 4-=43 | 8=-90 | 27 1
R + -—— + ———t

Table 6 - Environmenta! Alr Requirements.

COOLING REQUIREMENTS

cooling air must be
provided, The alr at the floor Intakes to
+he AS5/9000 series processor must have a
positive pressure and meet the
specifications glven In table 7 below,

Under=the=f loor

m— - o saam= +
| Condition | Yalue 1
o - -——— +
| Temperaturs § I 10 to 20 (°C) |
{ Relative Humidity | 50 to 70 (%) |
I Altitude | 0 to 3000 feet |

e e 2 e +

§ For altitudes of ftrom 3,000 to 7,000 feet
above sea lavel, air temperature Is
decreased by 2°C for each 1,000 feet
above 3,000 feet.

Table 7 = Coollna Alr Requirements,

POWER REQUIREMENTS

o Input Voltage = 200V, 208V or 230V a.c.

Machines shipped by National Advanced
Systems (Europe) and its subsfdiaries
have a '"no-cost RPO' which In addition
provides support for Input voltages of

380 and 415 volts a.c.

o Input Cables = For the CPU and for maln
power of the CSYP a 3 phase, 3 wire, 4
conduector supply Is required, For the
auxiilary power of the CSVP and the
convenience outliets a single phase, 2
wire, 3 conductor supoly Is required,

o Input Frequency = 50 Hz +0,5 Hz (non UL
approved) or 60 HZ +0,5 HZ (UL
approved),

o Voitage Limits = A
condition must not

transient voltage
exceed plus 15% or

minus 18% of nomina!l and must return to
within a steady state tolerance of plus
102 or minus 8% of the normal rated

voltaqe within 500 milliseconds.

POWER TOLERANCES

o Line=to=line
exceed 2,5%,

Imbalance voltage must not
[} Mon-operating harmonic contents must not
exceed 5%,

o "Brown=out'! of over 500 milliseconds
will cause processor shutdown,

FLOCR PLANS

Figure 4 on page 21 shows the floor pltan for
the AS /9040, AS /9050 and the AS/9060,
Fiqure 5 on page 22 shows the floor plan for
+he AS5/9070 and the AS/9080 Figure & on page
25 shows tThe floor plan for the AS/9000
console and additional CTCA's,

These floor plans show the correct
dimensfons but are not drawn to scale.
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- ----+.ua--‘----+-_-__--,-_+-“,_------+-_-__-_---+__---._-_.+

| Descriptieon 1 AS/G040 | AS/9050 | AS/9060 | AS/9070 | AS /9080 |

o o om0 o - 0 o e e ———

38 1 38 | 30 | 38 | 30

o -—

| Basic Cycle Time (nanoseconds)

1 1
| Cache Memory Size (Kilo/bytes) | 32 1 64 | 256 | zZ *B64 1 2 * 25 I
| Control Storage Size = | | l 1 | |
[ BPU - 142 bit + 18 parity/word 1 16 Kword | 16 Kword | 16 Kword | 16 Kword | 16 Kword |
I I1OP/ECG = 40 biT+ word §1 1 2 Kword | 2 Kword | 2 Kword i 2 Kword | 2 Kword |
! |OP /CHAN = 18 bit word §2 1 1 Kword | 1 Kword 1 1 Kword I 1 Kword | 1 Kword |
i SVP = 9 bit word I 128 Kw 1 128 KW | 128 KW | 128 KW | 128 KW |
| Transiate Lookaside Buffer (TLB)} | 512 | 512 | 1024 | 2 * 512 1 2 * 1024 |
I Seament Table Origin (STO) i 128 1 128 1| 1281 2 * 1281 2 % 128 1|
| HSA cycle time = nsecs. | 19 { 19 | 15 1 19 1 15
1 Memory Interieave I 8 way | 8 way | 8 way | 16 way | 16 way |
I Memory access (chip leval) nsecs. | 100 | 100 100 | 100 1 100
| Memory reconfiguration size | 2 Mbytes | 2 Mbytes | 2 Mbytes | 4 Mbytes 1 4 Mbytes |
1 Maximum Channel Data Transfer - 1 t | i | i
| Byta=multiplexor (Kbytes/sec) | 100 | 100 1 100 | 100 1 100
| Block-mu!tiplexor (Mbytes/sec) | 21 21 21 Zz i 21
I Data=-streaming (Mbytes/sec) | 31 31 31 31 31
| Maximum Agareqate Data Rate - | | i | I I
[ Per 10P (Mbytes per second) | 20 | 20 1 >20 | 20 1 >20
| Per BPU (Mbvtes per second) 1 51 1 51 1 >60 | 42 | >0 |
| Per System (Mbytes per second) 1 51 | 511 >0 | g4 | >100 |
| Unit Contro! Words per channel 1 256 | 256 | 256 | 256 | 256 |
+ + +

o e e o o i e o o

-

§1 ECG is Extended Channel Group.
§2 CHAN is each [ndividual channel.

Flgqure 3 = AS/9000 Specification Comparison,
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a ’-1 st I
@ {324

f {

83
{33}

5408
(212)
146
(57)
4585
(181}
B25
132)

147
(58)

Dimensions are in centimeters
82 76 82 and (inches)

ol —— ——lv-rd—— ———— —
(32) (30} (32)

Figure 4 = AS/9040, AS5/9050 and AS/9060 Floor Plan,
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{212)

&
33
I 540.5
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(181)
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(32}

147
(58)

Diwmensions are in cantmaters

- ang gnches)
ez 76 82 76 82 -
i32) 39) (32) 130 321
398
{158)

NOT TO SCALE

Figure 5 = AS/9070 and AS/9080 Floor Plan,
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= 245 _ 143 80
- (96) . (56) ' i ey !
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(39) (57) [ |
70 CTCA &
PDU (28) {31y
g { 1
CONSOLE (31)
‘ 180 315
FRONT T (70) - {124) -
100 t— 100 —}t—— 1 15— =100 —
185 (39) (39} (48) (39
——————— —_—]
(57) l -
I
L SHAPE LAYOUT 80 CONSOLE a9
F— g, — 131}
Dimensions are In centimeters STRAIGHT LAYOUT FRONT
and (inches}

NOT TO SCALE

Figure 6 = AS/9000 Console/PDU/CTCA Floor Plans.
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This page is for editorlal purposes only,

Page 24

A




AS/9000 SERIES PRODUCT DESCRIPTION

APPENDIX A AS/9000 SPECIFICATION CHANGES

Introduction

During tThe |(ife of +he AS/9000 series of
processors MNational Advanced Systems has
made a number of improvements to the product
specifications, These changes are the
result of axperience gained with the
machnes which have already been shipped and
also as a part of the company's continued
effort to bring to the market place the best
and most relliable products possibie,

This appendix describes the major changes to
the specifications of the AS5/9000 series,

Major Changes

There have been a number of major changes to
the AS/9000 series product specifications
and fthese are summarised below:-

o The basic model! clock cycle time was
changed from 40 to 38 nanoseconds,

(<] The original channels were replaced by
the Extended Channel Groups,

o] The origlina!l 3PU {ogic has hbeen updated
to aqlfve Improved performance and
reliabliiity to the AS/9000 serles of
processors,

[+] Memory has been enhanced by the use of
64K bit <chips to replace the 16K bit
chips used on the earlier models,

When these changes were implemented a number
of other changes of a lesser nature were
incorporated at the same time, The change
descriptions below Inctiude fnformation about
these concurrent changes,

38 Nanosecond Clock

This particular change has two
'manifestations':-

- a Within the NAS domestic marketplace
(i.e. U,5,A,, Canada, etc,) the AS/9000
basic mode| specifications were enhancead

and a new model number, AS/9000-2,
applied. The AS/9000=2 superceded the
AS/9000 in the NAS domestic area,

o Within +the NAS(Europe) marketplace the
AS/9000 basic mode! specifications were
enhanced but the new model number was
not applliad,

Since all of the original models shipped via
NAS (Europe) have been upgraded to the new
spaclification, then within Europe there is
now no difference between the AS5/9000 and
the A5/9000=2 and the AS5/9000-2 label [s not
used,

The change from 40 +o 38 nanoseconds was
made to Improve the internal performance of
the processor, The change could only be
made after considerable testing had been
done to verify that the reduction in clock
cycle time did not 1in any way effect the
reliability of the AS/9000,

At the same time that the cycle time of the
clock was changed enhancements were made to
the processor microcode to Improve the
per formance of some I[nstructions, This
microcode change was transparent to the user
since 1t did not change any 'function' of
the processor,

Although the clock times of other models in
the AS/9000 were not changed the microcode
changes have been Incorporated in all the
other models in the range.

Extendad Channe! Groups

The Extended Channel Groups (ECG) and
Extendad Channel Adapters (ECA) were offered
as a feature on the early AS/9000 models,
They are now part of the standard
speclfication for the AS/9000 series, This
is a major change which basically gives a
considerable enhancement to the capabilities
of the AS/9000 serles channels,

In the orialnal processor configuration up
to three |Input OQutput Processors known as
type 'C' (10PC) could be attached to an |0OPC
adapter (IOPA'C") +to provide up to 16
peripheral [|/0 cheannels per BPU, Each IQPC
could have:=
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o A maxImum of six channels in the first
and second 10PC's,

o A maximum of four channels In The third
10PC,

<] A maximum of *wo byta=multiplex channels
par 10PC,

] A maximum of two data=streaming channels
per |OPC,

o A  lower maxImum aaaregate transfer rats
than the ECG/ECA feature which replaced
it.

o A total of four physical frames to hold
the 16 channals,

The 10PC of +the original processors was
replaced with the 0P Extended (IOFX) which
gives considerable enhancements to the
channel <capabllities of the AS/9000 series
processors, IOPX is known as the 'Extended
Channel Group (ECG) feature', The new 10PX
with its enhanced facilities required that
the [(0PA be replaced to support them, The
new I10OPA'X' (s known as the 'Extended
Channe! Adapter (ECA) teature',

In order that all of the new capabllities of
the ECG/ECA facility could be supported to
the full i+ was necessary to increase the
capaci+y of the Service Processor (SVP)
control storage, The SYP storage slize was
Thus axtended from 96 K/words to 128
K /words,

With the ECG/ECA feature I[nstalled up to

three ECG's can be attached to each ECA to
give a total of up to 24 channels per ECA

(1OPA'X"), Each ECG (I0PX) can have:=

o Two four channel groups to glive up to
eight channels per ECG (IOPX),

o A maximum of +wo byte=multiplex channel!ls
par ECG (I10PX),

o All channals can be of any type. (Byte,
b block or data=streaming.,)

o A much higher aggregate data transfer
rate than the old channels,

Since the ECG/ECA required that the SVYP have
more control storage a numbar of
enhancements were made to tha SVYP which
utilised some of this additional storage and
have thus become part of the ECG/ECA
feature, These Include the following:=

=} Improvemants to the |ayout of some of
SVP control frames toc make thelr use
aasier,
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o Changes *to the confiquration frames to
provide for tha new [OP's,

- Allow any channal to be any type by
entering the data from the SVP,

- Allow any channel port to be
assigned any logical number,

- Enhance the
possibilities,

reconfliguration

o Addition of a facillty similar to that
of the I3M System Status Recorder (S5R)
to the SVP functions,

AS/9000 serles processors which have the
ECG/ECA feature Installed no longer support
the connection of peripheral devices using
the "Two=B8yte Interface' feature. This
feature was optionally available on AS/9000
series processors which made use of I0PC,

BPU Loglc Enhancemant

The AS/9060 and AS/9080 were Introduced to
the AS/9000 serfes ot processors and made
usa of senhanced logic in the BPU, It was
decided as part of +the National Advanced
Systems policy of bringing improved products
to +the customars to replace the original
AS5/9000 models with new ones based on the
improved BPU, The new models, AS/9040,
AS /9050 and AS/9070, therefore supersede the
original AS/9000N, AS/9000 and AS/9000DPC
models,

The new BPU has the following enhancements:=

o Capable of operating with a reduced
cyecle time, (Down to 30 nanoseconds,)

) An improvad | Unlt loglc which reduces
the time for some instructions which use
long operands from storage.

] More use Is made of VYLS! to Improve
parformance, Increase relfability and
reduce the power requlrements,

o Designed to reduce +the data storage
contantion from the levels of tThe
sar|ier modseis,

Although the new models are designed to
supersede the ear!ler onas with per formance
levals which are comparable this can't be
compietely done due to the changes In the
BPY which wiil enhance the performance of
some speclfle Instructions more than others,
in general performance of the new models
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wiil be similar to that of the original
models except where there I[s a pradominance
of the storaqe to storaqge type of
{nstructions when +the new models may be
faster than the old ones,

Memory Enhancement

The use of 16k bit memory chips has baen
superseded by the use of chlps contalning
64k bits, This increase 1n the density of
storage components, | Megabyte of storage
now requiras only one package, permlts the
maximum storage avallable *to be increased
whilst at the same time reducing the power
requirements of the new models.

On +he new models wup *to 32 M/bytes can
contained in one memory frame. The earliier
models required a second memory frams as
soon as the storage exceeded 16 M/bytes, and
the maximum storage slize was 32 M/bytes
contained (n two storage frames.

Page 27




National
Advanced Systems




